A method for size separation of murine spleen cells using counterflow centrifugation.
A method for the rapid separation of murine spleen cells into subpopulations on the basis of their size has been developed using counterflow centrifugation. Upon separation of normal spleen cells with a mean cell volume of 125.5 +/- 6.0, 5 fractions of cells were obtained with mean cell volumes which ranged from 107.8 +/- 3.2 microns3 in fraction 1 to 152.7 +/- 4.9 microns3 in fraction 5. The cells in these 5 fractions were characterized by analysis on a fluorescence activated cell sorter (FACS) after staining with fluorescein conjugated anti-mu, delta, Ia, or Thy 1.2 antibodies, and by assaying for the presence of non-specific esterase activity. Surface Ig+, Ia+ B lymphocytes and Thy 1.2 T lymphocytes were present in all 5 fractions. However, while these T and B lymphocytes accounted for virtually all of the cells in the first 3 fractions, non-T, non-B cells were found in fractions 4 and 5, and represented 30% of the total population in the 5th fraction. Comparison of the intensity of anti-mu, delta or Ia staining of the B cells in fractions 1-5 revealed differences which suggested that B cell size correlated with different activation states of these cells. Increases in the intensity of the staining of T lymphocytes by anti-theta antibodies were also noted in the various fractions. The capacity of the B and T cells in each fraction to proliferate to B or T cell mitogens, respectively, was proportional to their frequency within the fractions. By contrast, the fractions containing larger cells were enriched in cells which proliferated in vitro in the absence of added mitogen. Furthermore, only fractions containing larger cells had the capacity to stimulate allogeneic T cell proliferation in a mixed lymphocyte reaction. Our data suggest that this technique provides a useful method for separating splenocytes on the basis of cell size. Use of this methodology provides a way to correlate cell size with phenotypic surface markers and functional abilities.